More information is needed about the durability of weight loss and health improvements after bariatric surgical procedures.
T here are continued gaps in knowledge about the longterm (5 years and longer) results of bariatric surgery.
1 High-quality evidence, including randomized clinical trials, shows that bariatric surgical procedures result in greater weight loss than nonsurgical treatments and are more effective at inducing initial type 2 diabetes remission. 2, 3 Yet, more information is needed about the longer-term durability of weight loss, comorbidity control, and complications after bariatric procedures. Most evaluations of bariatric surgical outcomes have been limited by inadequate and incomplete longterm follow-up. A systematic review reported that fewer than 3% of studies in this field report weight loss outcomes for more than 80% of the original cohort, which may lead to biased and potentially overestimated reports of the effectiveness of these procedures. 4 The most comprehensive and longest follow-up information comes from the Swedish Obese Subjects study, which began in 1987, so nearly all participants in the surgical group underwent procedures that are no longer performed today (eg, 68% vertical banded gastroplasty, 19% nonadjustable gastric banding). The average weight loss including all the surgical procedure groups was 16% over the long term. 5 In addition to questions about the long-term sustainability of weight loss, it is important to understand whether improvements in obesity-related comorbid conditions are durable over time and if there is emergence of incident conditions after surgical treatments. In the Swedish Obese Subjects study, recovery from diabetes was found in 72%, 38%, and 30% at 2, 10, and 15 years in the surgery group, respectively. 6 By 10 years, incident diabetes (7%), hypertriglyceridemia (17%), and hypertension (41%) emerged among those in the surgical group who did not have these medical problems prior to bariatric surgery.
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The Longitudinal Assessment of Bariatric Surgery-2 (LABS-2) study, a large multicenter observational cohort study with prospective and standardized data collection, was designed to contribute data to the literature by evaluating the effectiveness of surgery, durability of effect, and longer-term complications in this carefully studied cohort. Three-year weight change and health outcomes were previously reported and showed variability of the response to surgical treatment with 5 distinct weight trajectories for both Roux-en-Y gastric bypass (RYGB) and laparoscopic adjustable gastric banding (LAGB) . 8 This 7-year follow-up report from the LABS-2 cohort addresses the durability and variability of weight loss and the prevalence, remission, and incidence of several major comorbid conditions (diabetes, dyslipidemia, and hypertension) by surgical procedure with a focus on changes between years 3 to 7. These results will contribute to addressing questions about the longer-term results of weight and health outcomes after bariatric procedures.
Methods

Design and Participants
The LABS Consortium is a multicenter observational cohort study at 10 US hospitals in 6 geographically diverse clinical centers. Adults undergoing first-time bariatric surgical procedures as part of routine clinical care by participating surgeons were recruited between 2006 and 2009 and followed up through January 31, 2015 (eFigure 1 in the Supplement). Research assessments were conducted within 30 days prior to the surgical procedure and approximately 6 months, 12 months, and annually following the surgical procedure for at least 6 years and up to 7 years through the study end date (January 31, 2015). The institutional review boards at each center approved the protocol, and all participants gave written informed consent to participate in the study.
Assessments and Outcome Measures
Research assessments were primarily conducted in person, with the exception of the 6-month and 6-year assessments, which were brief and completed by telephone or mail. Sociodemographic characteristics and race/ethnicity were selfreported. Weight change was reported in kilograms and as the percentage of change from baseline. During in-person assessments, weight was measured on a standard scale (Tanita Body Composition Analyzer, model TBF-310). If this per-protocol weight was not obtained, weight measured by research or medical personnel on a nonstudy scale was used, and if neither was available, a participant's self-reported weight was used. Differences between in-person and self-reported weights when both were available in this cohort were small (1 kg or less). 9 Weights of women in their second or third trimester of pregnancy or up to 6 months post partum were excluded from analyses.
Comorbid conditions were not assessed at the brief visits conducted at 6 months and year 6 but were at all other times. Diabetes was defined as currently receiving diabetes medication or having a glycated hemoglobin A 1c measure of 6.5% or greater or, if hemoglobin A 1c level was not available, fasting plasma glucose value of 126 mg/dL (to convert glucose to millimoles per liter, multiply by 0.0555) or greater as measured by a central laboratory used for all the study sites. Women reporting having polycystic ovarian syndrome who did not meet laboratory criteria for diabetes and who were not receiving a diabetes medication other than metformin were considered to not have diabetes. High low-density lipoprotein cholesterol (LDL) level was defined as patients currently receiving a lipid-lowering medication or having an LDL level of 160 mg/dL or greater. Low high-density lipoprotein cholesterol (HDL) level was defined in patients as less than 40 mg/dL, and high triglycerides as a fasting triglyceride level of 200 mg/dL or greater (to convert LDL or HDL cholesterol to millimoles per liter, multiply by 0.0259; to convert triglycerides to millimoles per liter, multiply by 0.0113). Hypertension was defined as receiving an antihypertensive medication or having systolic blood pressure of 140 mm Hg or greater, or diastolic blood pressure of 90 mm Hg or greater from a single measurement. 10 In addition to prevalence, remission and incidence of comorbidities at follow-up were determined in reference to baseline status. Remission was defined as having had the comorbidity at baseline with absence of the comorbidity at follow-up. Incidence was the absence of the comorbidity at baseline and having the comorbidity at follow-up. Vital status was determined through annual study follow-up, and a query of the National Death Index was performed through 2015.
11 Subsequent bariatric procedures within 7 years of the initial bariatric surgery were identified by LABS surgeons, medical record review, or participant self-report, using a standardized protocol.
Statistical Analysis
All analyses were stratified by surgical procedure. Participants who underwent a revision or reversal of their bariatric procedure were included in the analyses of their original bariatric procedure, consistent with intention to treat. The complete statistical methods are reported in eAppendix 1 in the Supplement.
Results
Study Participants and Retention
Of 2348 participants, 1738 underwent RYGB (74%), and 610 underwent an LAGB procedure (26%) as their first bariatric operation, all of whom had baseline weight recorded (eFigure 1 in the Supplement). Excluding weights measured during pregnancy, weights missing owing to a death, and weights expected after data collection ended, between 95.3% (2231 of 2340) at 6 months and 82.9% (1300 of 1569) at year 7 had a weight recorded. Data completeness for other variables is provided in eAppendix 2 in the Supplement. Baseline characteristics of the LABS-2 cohort by surgical procedure are reported in eTable 1 in the Supplement. Among participants who underwent RYGB, the median age was 45 years (range, 19-75 years), and the median body mass index (calculated as weight in kilograms divided by height in meters squared) was 47 (range, 34-81); of 1738 patients, 1389 participants were female (80%), and 257 were nonwhite (15%). Among those who underwent LAGB, the median age was 48 years (range, 18-78 years), and the median body mass index was 44 (range, 33-87); of 610 patients, 465 were female (76%), and 63 were nonwhite (10%).
Mortality and Subsequent Bariatric Surgery
There were 59 deaths following RYGB and 15 following LAGB within 7 years of the surgery, corresponding to death rates of 3.7 (95% CI, 1.2-8.7) per 700 person-years and 2.7 (95% CI, 0.8-7.0) per 700 person-years, respectively (Table) . Only 3 of these deaths occurred within 30 days after surgery, all after RYGB.
Fourteen participants underwent subsequent bariatric surgical procedures (11 revisions and 3 reversals) within 7 years of RYGB procedures, corresponding to a rate of 0.92 (95% CI, 0.0-5.1) per 700 person-years. Six of the 11 revisions and 2 of the 3 reversals occurred in the first year following the original surgical procedure. Following LAGB, 160 of 610 participants underwent subsequent bariatric surgical procedures (29 port revisions, 17 band replacements, 16 revisions other than a port or band, 63 reversals/band removals, and 73 new procedures), corresponding to a rate of 30.3 (95% CI, 20.5-43.3) per 700 person-years (Table) . Port revisions occurred most commonly in the first year following surgery; reversals and conversions were most common during years 2 through 5. Figure 1 shows both observed and modeled percentage of weight change by time point and initial surgical procedure. The corresponding data are reported in eTable 2 in the Supplement. The modeled mean percentage of weight loss 7 years following RYGB was 28.4% (95% CI, 27.6-29.2), or a loss of 38.2 kg (95% CI, 36.9-39.5). Between years 3 and 7, there was a mean regain of 3.9% (95% CI, 3.4-4.4) of baseline weight that followed a quadratic trend (P < .01), such that the rate of weight gain decreased during this time. For LAGB, the modeled mean percentage of weight loss was 14.9% (95% CI, 13.1-16.7) at year 7, corresponding to a loss of 18.8 kg (95% CI, 16.3-21.3). Mean year 3 to 7 regain was 1.4% (95% CI, 0.4-2.4) of baseline weight, but there was not a significant linear or quadratic trend. Figure 2 shows the modeled percentages (95% CI) of comorbidity prevalence by time and initial surgical procedure. The prevalence of all 5 comorbid conditions was significantly lower 7 years post-RYGB vs baseline (P < .001 for all; 7 years vs baseline for diabetes, 11.6 vs 28.3; for high LDL cholesterol, 14.3 vs 33.3; for high triglycerides, 4.9 vs 23.7; for low HDL cholesterol, 5.8 vs 34.9; and for hypertension, 51.6 vs 67.6), whereas only low HDL cholesterol and high triglyceride level prevalence were significantly lower 7 years post-LAGB (P < .001 for both; 7 years vs baseline for low HDL cholesterol, 16.3 vs 33.0; high triglycerides, 9.7 vs 21.3).
Weight Change
Comorbid Conditions
The modeled percentages and 95% CI of comorbidity remission and incidence by time are shown in Figure 3 and eFigure 2 in the Supplement, respectively. Observed and modeled prevalence, remission, and incidence data are also reported in eTable 3 and eTable 4 in the Supplement, respectively. Between years 3 to 7 following RYGB, there was a trend of increasing diabetes prevalence (8.9%; 95% CI, 7.5-10.2 vs 11.6%; 95% CI, 9.9-13.4; P < .001), explained by a decrease in remission (69.4%; 95% CI, 65.0-73.8 vs 60.2%; 95 CI, 54.7-65.6; P < .01), rather than an increase in incidence. There was also an increase in hypertension prevalence between years 3 to 7 (43.4%; 95% CI, 40.9-45.9 vs 51.6%; 95% CI, 48.6-54.6; P < .01); a result of both a decrease in remission (41.3%; 95% CI, 38.0-44.6 vs 33.4%; 95% CI, 29.9-37.0; P < .01) and an increase in incidence (12.7%; 95% CI, 9.3-16.1 vs 19.2%; 95% CI, 14.5-23.9; P < .01). There was not a significant trend in year 3 to 7 in prevalence or remission of high LDL cholesterol levels, although there was a significant increase in incidence (2.4%; 95% CI, 1.1-3.8 vs 4.4%; 95% CI, 2.1-6.7; P = .04). There was not a significant trend in prevalence, remission, or incidence of low HDL cholesterol or high triglyceride levels from years 3 to 7, with 1 exception. The prevalence of high triglycerides followed a quadric trend. However, values were similar at year 3 (4.6%; 95% CI, 3.3-6.0;P = .02) and year 7 (4.9%; 95% CI, 3.3-6.6; P = .02) (eTable 4 in the Supplement). 1734  1538  1510  1491  1462  1448  976  1612  1633  610  558  544  535  530  518  322  579 Between years 3 to 7 following LAGB, prevalence of diabetes increased (22.6%; 95% CI, 19.3-25.9 for year 3 vs 28.1%; 95% CI, 23.6-32.5 for year 7; P = .01). There appeared to be a similar trend in hypertension prevalence (56.4%; 95% CI, 52.5-60.3 for year 3 vs 63.1%; 95% CI, 58.1-68.1 for year 7; P = .05), whereas prevalence of high LDL cholesterol, low HDL cholesterol, and high triglycerides levels showed no such trend (eTable 4 in the Supplement). There were no statistically significant 3-to 7-year trends in remission or incidence of comorbidities following LAGB, with 1 exception. The proportion of participants with remission of high triglyceride levels increased over time from 66.2% (95% CI, 54.1-78.4) to 80.8% (95% CI, 68.4-93.2) (P = .04).
Weight Trajectory Groups
To further delineate the substantial variability in weight change across follow-up, 7-year trajectories of percentage of weight change were examined. Six distinct groups for RYGB and 7 groups for LAGB were identified (Figure 4) . For both procedures, between years 3 and 7, there were trajectory groups with continued weight loss (ie, RYGB group 5 and LAGB group 6), similar percentage of weight change (ie, RYGB group 1 and LAGB groups 2, 4, and 7), and weight regain (ie, RYGB groups 2, 3, 4, and 6 and LAGB groups 1, 3, and 5). However, each groups' initial weight loss (ie, percentage of weight change from baseline to year 3) and the magnitude of weight change that followed differed (eTable 5 in the Supplement). For example, among RYGB trajectory groups with weight regain, mean 3-year weight loss ranged from 22% to 44% of baseline weight, followed by mean year 3 to 7 regain ranging from 3% to 6% of baseline weight.
The proportion of participants who had subsequent bariatric procedures within each weight trajectory group is shown in eTable 5 in the Supplement. Although there were few subsequent bariatric procedures following RYGB, 7 of 14 participants who had a revision or a reversal were in trajectory group 3, with the greatest weight gain during years 3 to 7. For LAGB, 34% (11 of 32) of participants in group 1, with the worst 7-year weight change, underwent a reversal/removal of their band. Seventeen percent (6 of 36) of group 3, with the most weight regain during years 3 to 7, also underwent a reversal/removal. Finally, 28% (14 of 50) of group 6, with the best 3-to 7-year weight loss, underwent an additional/new bariatric procedure after their initial LAGB procedure.
Among participants who underwent RYGB, the following factors at baseline were associated with more favorable weight trajectory groups: female sex, younger age, white race, smoking, higher body mass index, not having diabetes, not having low HDL cholesterol level, and not having hypertension (eTable 6A in the Supplement). Female sex, not having low HDL cholesterol levels, and not having hypertension at baseline were also associated with more favorable LAGB weight trajectory groups, as was Hispanic ethnicity (eTable 6B in the Supplement). Observed remission (percentage) and adjusted relative risk for remission of comorbidities by RYGB weight trajectory group membership and follow-up assessment are reported in eTable 7 in the Supplement. Chance of remission of diabetes, high triglycerides, low HDL cholesterol levels and hypertension, but not high LDL cholesterol, was significantly higher in more favorable vs less favorable RYGB weight trajectory groups; the magnitude of these associations changed Lines indicate modeled group trajectories; data markers and median values; bars, interquartile range (IQR) of observed data. Negative value indicates weight loss from baseline.
Research Original Investigation
Seven-Year Weight Trajectories and Health Outcomes After Bariatric Surgery over time as trajectory groups diverged. For example, compared with group 1, which had the worst 7-year percentage of weight change but no significant change from years 3 to 7, the adjusted relative risk of remission of hypertension was 1.07 (95% CI, 0.59-1.96) for group 5 at year 3 and 2.27 (95% CI, 1.13-4.53) at year 7 after continued weight loss.
Discussion
In this report, we address several knowledge gaps about longterm weight change and health outcomes after bariatric surgery using data from a multisite study with prospective standardized assessment and follow-up. There are distinct and variable patterns of weight change in response to different surgical treatments, yet most people maintain much of their initial weight loss, with small and variable fluctuations, up to 7 years after the surgical procedure. There are high rates of comorbid disease remission after RYGB, most of which is evident by the first 2 years after surgery, followed by some decline in remission from years 3 to 7, especially for diabetes and hypertension. Following LAGB, only low HDL cholesterol and high triglyceride level prevalence estimates are lower 7 years after the surgical procedure. Incident cases of diabetes are relatively uncommon following both procedures, especially after RYGB, and incident hypertension occurs commonly following both procedures. Finally, undergoing a subsequent bariatric procedure is uncommon following RYGB (<1% within 7 years). However, nearly one-third of patients have some type of surgical revision or reversal within 7 years of LAGB. These results, in a large and geographically diverse population of US adults with complete follow-up weight data for more than 80% of participants, show the durability of surgical weight loss in the majority; 75% of RYGB participants maintained at least 20% weight loss, and 50% of LAGB participants maintained at least 16% weight loss through 7 years. For LAGB, this overall weight loss included participants who underwent a device removal and those who underwent a revision to a new bariatric procedure. The long-term weight loss following RYGB in this study was similar to the Swedish Obese Subjects study results at 10-year follow up, which reported 73% of the small number of people undergoing RYGB maintained 20% or greater weight loss. 5 The results from LABS are also similar to a 2016 study 12 of mostly male US veterans, showing a mean 4-year weight loss of 27% after RYGB, with more than 70% maintaining 20% or greater weight loss at 10 years. Finally, the 7-year weight change reported here for the RYGB group is identical to the 6-year weight losses reported in the Utah Obesity Study, a single-site cohort study of RYGB.
13
In the current study, there is durability of the initial improvements in most of the comorbid conditions studied, especially after RYGB. Despite some decline in initial improvements in diabetes, high triglycerides, and hypertension following RYGB, all 5 comorbid conditions were less common throughout 7 years of follow-up compared with before RYGB, whereas only the prevalence of high triglycerides and low HDL cholesterol levels were lower 7 years after LAGB. The remission of most comorbid conditions (all but high LDL cholesterol levels) following RYGB were significantly related to more successful weight change trajectories, suggesting a link between long-term weight change and comorbidity status. In this article, the proportion achieving remission for diabetes at 6 and 7 years following RYGB in LABS was again nearly identical to that in the Utah Obesity Study, 13 while the proportion achieving remission of the components of dyslipidemia were each slightly higher, highlighting the remarkably consistent metabolic effects of RYGB between studies. There was little incident disease, especially diabetes, after RYGB, similar to previous studies. 7,13 These results from a large multicenter, cohort provide important confirmatory data from a carefully studied cohort. In addition, this study sheds some light on patterns and characteristics of weight loss variability and shows the impact of this variability on comorbidity resolution following RYGB. This study identified distinct trajectories of initial (1-to 3-year) weight change followed by varied patterns of weight fluctuation over the longer-term (3-to 7-year) follow-up. These initial and later patterns of weight change were variable for RYGB and even more so for LAGB and were also associated with comorbidity resolution for RYGB. Overall, it appears from the initial weight change patterns that the longer-term outcomes in weight may be determined by the magnitude and direction/slope of the initial loss. A similar pattern was observed by Lent and colleagues 14 who
showed 4 distinct patterns of 5-year weight change, with most maintaining at least 25% weight loss at 5 years and 1 group with early suboptimal weight loss after RYGB surgery. The initial early weight trajectories for nonsurgical treatments have also been shown to predict longer-term weight outcomes. 15 Together with the results reported here, these findings point to the need for enhanced and early (years 1-2) postoperative efforts to optimize short-term weight loss trajectory directions that may potentially influence the ability to stay on an optimal weight loss path over the longer term. Although this study identified several baseline characteristics (eg, female sex, younger age, and not having diabetes) associated with following more favorable weight trajectories, our results emphasize the importance of further work to identify and characterize specific subtypes of obesity that may be more or less responsive to surgical or other nonsurgical treatments. These future efforts should look at combinations of clinically relevant variables identified here, include variables other than those studied here, and include metabolomic/genomic data as well. This may lead to better prediction of outcomes from bariatric surgery and optimizing more individually tailored treatment strategies.
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Strengths and Limitations
A limitation of this study is that it was nonrandomized, so comparisons cannot be directly made between surgical procedures as there may be inherent differences between these treatment groups. The sleeve gastrectomy was an uncommon procedure at the time of recruitment for this study, so it was not evaluated. In addition, there was no nonsurgical control group so changes cannot necessarily be attributed to the surgery. This study has many important strengths, including the fact that it is a large, multicenter study, which enhances the generalizability of the results, and the large number of RYGB cases, still a common current pro- cedure. The data collection was standardized, prospective, and comprehensive. There is excellent completeness of follow-up (especially for weight where there is more than 80% completeness through 7 years) and sufficient statistical power for the main outcomes of weight change and prevalence of comorbid conditions.
Conclusion
We found that following bariatric surgery, weight loss patterns over time were distinct and variable, but most participants maintained much of their weight loss, particularly those who underwent RYGB. Although there is some decline in diabetes remission over time, most with diabetes who undergo RYGB are in remission 7 years following surgery, and diabetes incidence is low. This study confirms that weight loss and most health improvements in diabetes and lipids following RYGB are durable over the long term. Finally, the variability in both short-and longer-term weight loss patterns may be an important area for further study with implications for both predicting and optimizing individual patients' results. The rates of death and of subsequent bariatric procedures were estimated by dividing the number of participants with events known to occur within 7 years of the initial bariatric surgery by the number of person-years (PYR) of observation. We report the rates per 1000 person-years, a standard unit, and per 700 person-years, which correspond to the number of persons with the event, expected if 100 people were followed for 7 years. Exact confidence intervals for rates were constructed using the Poisson distribution
Longitudinal analyses were performed using mixed models with a person-level random intercept controlling for site, baseline age, and smoking status, which were associated with missing follow-up data, 1 as fixed effects (specifics follow). Sensitivity analyses were performed to examine the robustness of results with respect to the missing at random assumption of the mixed models. Among those missing versus not missing an outcome (i.e., mean percent weight change or comorbidity prevalence) at a particular follow-up assessment, the outcome was similar, in general, at other follow-up assessments (eAppendix 2 Tables 1 and 2) .
Linear mixed models via maximum likelihood were used to estimate change in weight (kg and percent weight change), with time (follow-up assessment) as a discrete fixed effect. Modeled means and 95% confidence intervals (CI) are reported by post-surgery follow-up assessment. Weight stability beyond three years was evaluated by limiting the dataset to years 3 to 7 and testing for linear and quadratic trends with time (days since surgery) as a continuous fixed effect in linear mixed models of weight change. Linear mixed models were also used to test whether change in percent weight change was significantly different from 0 between year-3 and year-7.
Poisson mixed models with robust error variance were used to estimate prevalence, remission and incidence of comorbidities with time (follow-up assessment) as a discrete fixed effect. Modeled proportions and 95% CI are reported by post-surgery follow-up assessment. To assess the long-term effect, a pairwise comparison was made between baseline and year 7 prevalence. Prevalence, remission and incidence stability beyond three years were evaluated by limiting the dataset to years 3 to 7 and testing for linear and quadratic trends using time (days since surgery) as a continuous fixed effect in Poisson mixed models with robust error variance adjusting for previously mentioned factors.
Growth mixture models 2,3 were used to estimate weight change trajectories for each participant and to group participants with similar modeled trajectories. The smallest trajectory group was constrained to include at least 5% of the sample. The best fitting model was determined using the Bayesian information criterion. The modeled group trajectories are plotted. Trajectory-specific weight stability beyond 3 years was evaluated using the methodology described above. Associations between participant baseline characteristics and weight trajectory group membership were evaluated with the Cochran-Armitage Trend Test, Kendall's Taub, and Jonckheere-Terpstra trend test.
Among participants who underwent RYGB, Poisson mixed models with robust error variance were used to test and estimate associations between weight trajectory group membership with remission of each comorbidity, with weight trajectory group, time and a time x weight trajectory group interaction term entered as fixed effects. Observed remission percentages and adjusted relative risks of remission by RYGB weight trajectory group and post-surgery follow-up assessment are reported.
Analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA). All reported P values are © 2017 American Medical Association. All rights reserved. eAppendix 2. Sensitivity Analysis of Missing at Random Assumption A sensitivity analysis was performed to examine the robustness of results with respect to the missing at random assumption for percent weight change and comorbidity status. A linear mixed model was constructed for each follow-up assessment to test whether missing weight at that assessment (yes/no), entered as a fixed effect, was related to percent weight change, with time entered as a fixed effect. Models included a person-level random intercept, and controlled for site, baseline age, and smoking status, which were associated with missing follow-up data, as fixed effects. Among those missing versus not missing weight at each follow-up assessment, the mean value at other follow-up time points was similar (eAppendix 2 Table 1 ). This process was repeated for comorbidity prevalence using Poisson mixed models with robust error variance. Among those missing versus not missing each comorbidity at each follow-up assessment, the prevalence at other follow-up time points was similar, in general (eAppendix 2 Table 2 ). However, those with missing high low-density lipoprotein (LDL) status in years 1-5 appeared to have slightly lower prevalence of high LDL at other non-missing time points, suggesting modeled high LDL prevalence might have been overestimated. Abbreviations: HDL, high-density lipoprotein cholesterol; LAGB, laparoscopic adjustable gastric band; LDL, low-density lipoprotein cholesterol; RYGB, Roux-en-Y gastric bypass. Lines indicate modeled incidence, bars, 95% CI, based on mixed models, adjusted for baseline factors independently related to missing follow-up data (i.e., site, age and smoking). Observed and modeled data are reported in eTable 3 and eTable 4, respectively (supplemental material). Incidence was defined as the percentage of participants who had the comorbidity at the indicated follow-up among participants who did not have the comorbidity at baseline. a Comorbidities were not assessed at 6 months or year 6. b Data collection ended before the 7 year assessment of 30% of LABS-2 participants. Given the sample size, diabetes incidence was too rare to model following LAGB. Remission is the percentage of participants who did not have the comorbidity at follow-up among participants who had the comorbidity at baseline. Incidence is the percentage of participants who had the comorbidity at follow-up among participants who did not have the comorbidity at baseline. The sum of the incidence and the remission samples are slightly smaller than the prevalence sample of the corresponding comorbidity due to missing baseline status. a Among participants with high LDL at baseline, observed remission is reported. Poisson mixed models with robust error variance were used to model remission of high LDL, with weight trajectory group membership, time (follow-up assessment) and a time x weight trajectory group interaction term, as well as site, baseline age and smoking status, which were related to missing follow-up data, as fixed effects. Trajectory groups, shown in Figure 2 of the main results, are ordered from worst (1) to best (6) 7-year weight change. Adjusted relative risks of remission in comparison to group 1 are reported by time point. a Among participants with high triglycerides at baseline, observed remission is reported. Poisson mixed models with robust error variance were used to model remission of high triglycerides, with weight trajectory group membership, time (follow-up assessment) and a time x weight trajectory group interaction term, as well as site, baseline age and smoking status, which were related to missing follow-up data, as fixed effects. Trajectory groups, shown in Figure 2 of the main results, are ordered from worst (1) to best (6) 7-year weight change. Adjusted relative risks of remission in comparison to group 1 are reported by time point.
b For weight trajectory group. a Among participants with low HDL at baseline, observed remission is reported. Poisson mixed models with robust error variance were used to model remission of low HDL, with weight trajectory group membership, time (follow-up assessment) and a time x weight trajectory group interaction term, as well as site, baseline age and smoking status, which were related to missing follow-up data, as fixed effects. Trajectory groups, shown in Figure 2 of the main results, are ordered from worst (1) to best (6) 7-year weight change. Adjusted relative risks of remission in comparison to group 1 are reported by time point.
b For weight trajectory group.
c For weight trajectory group and time interaction.
<0.001 b a Among participants with hypertension at baseline, observed remission is reported. Poisson mixed models with robust error variance were used to model remission of hypertension, with weight trajectory group membership, time (follow-up assessment) and a time x weight trajectory group interaction term, as well as site, baseline age and smoking status, which were related to missing follow-up data, as fixed effects. Trajectory groups, shown in Figure 2 of the main results, are ordered from worst (1) to best (6) 7-year weight change. Adjusted relative risks of remission in comparison to group 1 are reported by time point.
